We construct a simple game-theoretic model in which one private firm and one public (or state-owned) firm compete in quantity of goods produced or service provided. The private and public firms each decide how many workers with public service motivation they will employ as part of an incentive scheme. We assume that both firms produce homogeneous goods with a quadratic cost function but that the private firm is more efficient than the public firm. Both firms are faced with linear inverse demand. We show that whether public firms employ more workers with public service motivation than private firms depends on the efficiency gap between the public and private sectors. This result explains why some literature in public administration reports a significant difference in public service motivation between employees in the private and public sectors and the other literature does not.
Introduction
One of the important issues in the literature of public administration is whether employees of public (or state-owned) firms and those of private firms are different in terms of work-related values, reward preferences, needs, and personality types (Wittmer, 1991) . Following a prominent study of public service motivation (Perry & Porter, 1982; Perry, 1996 Perry, , 1997 , many papers study this issue 1 . However, overall, empirical studies on this issue do not have consistent results. That is, some studies show that employees of public and private firms are different, but other studies do not show this. For example, while Rainey (1982) reports a difference in preferences regarding the value put on helping others, Gabris and Simo (1995) show that there is no difference between workers in the public and private sectors.
In order to explain why we cannot obtain robust evidence about the difference in public service motivation between workers in the public and private sectors, we provide a gametheoretic model. Analyzing this model, we show that the strategic incentive to employ workers with public service motivation and the disparity in efficiency between the public and private sectors accounts for the difference. That is, whether public firms employ more workers with public service motivation than private firms do depends on the efficiency gap between public and private firms.
Our approach is relevant to the issue of delegation in microeconomic theory and game theory (Vickers, 1985; Fershtman & Judd, 1987) . In the delegation model, the objective of the principal is not the same as that of his agent. Thus, the principal creates an incentive scheme for the agent. In our model, the owners and governors of the firms in the public and private sectors decide how many workers with public service motivation to employ. This decision works as a commitment of the incentive scheme. This point is in contrast to previous studies. This paper is organized as follows. In the next section, we present the model. The third section calculates the equilibrium. The final section offers a conclusion.
The Model
We provide a simple game-theoretic model. We assume a public service market (e.g., the education industry or security industry) where one private firm (firm P) and one state-owned firm (firm S) compete in quantity of goods produced or service provided 2 . In each firm, there is an owner (or governor) as principal and a manager (or public servant) as agent. For the private firm, the owner wants to maximize its profit; for the stateowned firm, the governor wants to maximize social welfare 3 . In order to maximize the owner's objective, the owner (or governor) designs the objective function of the manager (or servant) as the incentive scheme. For simplicity, following Vickers (1985) , we assume that the manager's and servant's objective function (u P and u S ) designed by owner and governor are:
  1 ,
where i x is the output of firm i, i  is the profit of firm i, and i  is the incentive scheme chosen by the owner (or governor) of firm i ( ) 4 . , P S  We can interpret i  as the degree to which a private or state-owned firm employs workers with public service motivation. The reason is explained as follows. If the firm employs many workers with public service motivation, the firm will tend to provide more public service. In other words, more workers with public service motivation means a larger value of  
. Since the owner or governor can decide whom to hire, they indirectly choose the level of i  through their hiring policy.
Given the incentive scheme, the manager chooses the output. We consider the quadratic cost of firms:
2 P x  for a private firm and 2 S x for a state-owned firm, where  denotes the difference in efficiency. Since in many industries, private firms are more efficient than state-owned firm, we assume 0 1    . We assume that the firms produce homogeneous goods and that they face linear inverse demand:
, where z is price.
Under these setting, the profits of firms are:
, where the consumer surplus is 2 2 P S CS x x   . Then, the maximization problems of owner, governor, manager, and servant are max observes the incentive scheme, they choose the output i x in the second stage. We solve the model using backward induction.
Calculating Equilibrium
In the second stage, the maximization problems of manager and servant are:
The first-order conditions lead to the outcome in the second stage:
In the first stage, the maximization problems of owner and governor are:
  2 max 1 ,
Note that the governor maximizes social welfare SW. Putting the outcome in the second stage into these maximization problems and using the first-order condition, we obtain the outcome in the first stage:
  
This result is illustrated in Figure 1 . In this figure, the private firm employs more workers with public service motivation if  is small, and fewer workers with public service motivation if  is large. When the private firm is more efficient,  is closer to zero. Hence, the equilibrium structure of employment depends on the difference in the firms' efficiency. Solving The intuition behind this proposition is explained as follows. In our model, large  
works as a commitment device for large output. When the private firm is quite efficient (  is small), the private firm obtains high gain from this commitment because of large margin (price minus marginal cost). Hence, the private firm with small  tends to set a large value for P  . This means that the private firm employs many workers with public service motivation. On the other hand, since the state-owned firm maximizes social welfare, it is concerned about efficient production. That is, if the private firm is quite efficient, the state-owned firm wants to move production from the state-owned firm to the private firm. For this to happen, the state-owned firm must commit to a small output. In other words, the state-owned firm chooses small S  . Hence, in this case, the state-owned firm employs fewer workers with public service motivation. The converse of above argument is also true: the private firm chooses small P  and the stateowned firm chooses large S  , when the private firm is inefficient (  is large). Therefore, in the converse case, the stateowned firm employs more workers with public service motivation than does the private firm.
Our result can provide an explanation for why some literature reports significant difference in public service motivation between employees in the private and state-owned sectors and other literature does not. Since each study uses data from a different industry, the efficiency gap between private and state-owned firms is different in each study. With regard to our results, in order to obtain robust evidence about the relationship between the type of firm (private versus state-owned) and the level of public service motivation in workers, we need to control for the strategic effect of hiring policy. If we used data on the efficiency gap between private and state-owned firms and estimated the relationship between the type of firm and the level of public service motivation of workers, we could remove this strategic effect of hiring policy from the estimated results.
Conclusion
We consider a simple model and show that the equilibrium tendency of employing workers with public service motivation depends on the difference between public and private firms' efficiency levels. Hence, we provide the answer for why previous literature on public service motivation cannot obtain robust evidence on the difference between workers in the public and private sectors. Since we focus on the strategic reason for employing workers with public service motivation, we use a gametheoretic model. However, every industry is not oligopolistic. Therefore, in order to answer our question in competitive industries, we should create a model without strategic interaction. Although this issue is important, it is a consideration for future research.
